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Abstract. The research is included in a study regarding the cryoperservation 
biotechnologies of the mouflon semen, which will be included in the PhD thesis. The study 
was conducted in the non-breeding season on a number of two mouflons from the Zoological 
Garden, assessing the suitability of mouflon semen, obtained by electroejaculation, at 
refrigeration, on standardized commercial extenders for small ruminants. The AndroMed 
extender used in this study proved to be unsuitable for the conservation of the mouflon semen. 
The most common abnormalities found in the morphometric analysis were found in the sperm 
tail. Refrigeration process had an effect on the morphometric sperm cell head. All sperm 
parameters studied were lower for the semen samples subjected to the chilling process 
compared with the fresh semen in 2010, and in 2011 these changes were not found in the 
chilled semen, the measurements showing the keeping of the initial size of the sperm head in 
the first 24-48 hours after refrigeration. Future research directions will focus on similar 
studies during the breeding season in order to compare the cryopreservation techniques of 
mouflon semen. 
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INTRODUCTION 
 
In practice there are extenders for sperm that allow the preservation of biological 
quality after refrigeration and cryopreservation.  
These extenders are different depending on the physical, chemical and biological 
characteristics of each species. 
Given the risk of bioextinction and genetic pollution of the European Mouflon (Ovis 
Ammon Musimon) population, we consider appropriate testing the techniques for 
cryopreservation of the semen. 
The objective of our research was to morphometrically evaluate the sperm cells, in 
dinamics, after refrigeration, correlated with the semen’s consistency. 
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MATERIAL AND METHOD 
 
The research was conducted during March 2010- June 2011, in the Laboratory of 
Andrology, from the Department of Reproduction, Obstetrics and Gynecology in Cluj-Napoca 
in colaboation with Turda Zoological Garden. 
1. Collection of the sperm 
The study group included two mouflons, clinically healthy, sexually mature, from 
Turda Zoological Garden. 
After their capture, the animals were sedated with Xilazin(5mg/kg). 
Restrained was achieved in left lateral decubitus, after that, an enema was performed 
for evacuation of feces and better conduction of electrical impulses and the local toilet of 
foreskin. 
Semen collection was performed after the electrostimulation with a standard 
electroejaculator for small ruminants.  
Blood was also collected to evaluate the plasmatic concentration of testosteron.  
2. The macroscopic examination of the semen 
The determination of the volume and color of the semen was made immediately after 
collection, directly into the gradually collection cup. 
3. The microscopic examination of the semen 
The microscopic assessment followed the concentration, total and progressive 
motility, and also the morphology of the sperm. The sperm’s motility in each ejaculate was 
assessed on a microscope slide, on fresh prepares, observing the forward movement. 
The concentration was assessed using Burker-Turk chambers. In order to assess the 
motility, the semen samples were diluted and evaluated under a microscope.  
In order to morphologically analyze the mouflon sperm, measurements were made 
using Nikon inverted phase microscope and the related software.  
Examination of sperm morphology was performed after Spermac® staining method 
and microscopic evaluation was performed with 100 x objectives. 
      4. Semen dilution and conservation  
For the dilution and refrigeration Triladyl Bovine and AndroMed extenders were used. The 
dilution medium was performed by mixing Triladyl Bovine extender warmed at 30°C with 
distilled water in 1:3 ratio and egg yolk in 1:1 ratio. Dilution medium based on AndroMed 
was prepared by mixing the extender with double distilled water in 1:4 ratios. 
The extenders were added over the semen. 
The semen refrigeration was performed according to the following protocol: semen 
suffered two successive dilutions every half hour. The first dilution was a dilution of 1:1, 
immediately after the semen collection. The second dilution was carried out after 30 minutes 
by adding 3.5 ml of diluents over the initial dilution. The sample thus obtained was kept at 
4°C in refrigerator. 
In order to evaluate morphometry, three microscopic preparations were made: for raw 
semen, for diluted semen and for refrigerated semen. 
 
RESULTS AND DISSCUTION 
 
General clinical examination revealed no pathological changes in the two specimens 
studied. Following clinical examination of the reproductive system (Table 1) conducted on 
cohabiting mouflons in the same group, correlated with ethological data obtained from the 
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owners, we can say that there is a direct link between measurements recorded on the external 
genitalia and dominance within the group: mouflon II is dominant, mouflon I is dominated, 
the difference in behavior is not being attributed to different duration of living in the same 
group, because the two subjects are brothers from the same age. In our case we determined 
plasma levels of testosterone in the two mouflons and found higher values in the dominant 
mouflon (1.00 nmol/L) compared to the existing dominated mouflon (0.29 nmoli/L). 
 
Table 1. 
 Clinical examination of mouflon reproductive system 
(23.06.2011) 
   
Testicles size Mouflon I 
Mouflon 
II 
Testicles length 5,1 cm 9 cm 
Testicles circumference 19 cm 19 cm 
 
Although the macroscopic examination of semen reveals that the dominant 
mouflon(II)’s  ejaculate volume is smaller (1ml), the microscopic examination reveals creamy 
consistency and high density (1x109/ml), intense waves of sperm, viability of 95%, 
parameters which prove good quality semen, could be associated with the dominant character 
of this individual in the flock. (Table 2, 3) 
 
Table 2.  
Macroscopic examination of the semen (23.06.2011) 
     
  
 
  Mouflon I Mouflon II 
 
 Volume 1,75 ml 1 ml  
 Consistency fluid creamy  
 Color white white  
 Density medium high  
 
 
Table 3. 
Microscopic examination of semen (23.06.2011) 
        
Microscopic 
examination Mouflon I Mouflon II 
Spermatic waves ++ +++ 
Mobility 90% 95% 
Viability 62% 54% 
Density 0,5 x 109/ml 1 x 109/ml 
 
The semen collected from mouflon I was diluted with Triladyl Bovine in 1:1 ratio, and 
for mouflon II the extender AndroMed was used in 1:2 ratio. Note that after dilution with 
AndroMed, after 15 minutes, the death of all sperm in the ejaculate was noticed, which raises 
new problems to investigate: the incompatibility of the AndroMed extender with mouflon 
semen or problems due to preparation techniques of the extender. 
 66 
In mouflon I the morphological analysis reveals that almost a quarter have anomalies. 
(Chart1) 
 
 
 
 
Chart 1. The share of sperm with anomalies at Mouflon I Triladyl Bovine (23.06.2011) 
 
The main types of abnormalities and their share in the ejaculate are shown in Chart 2. It was 
noticed that the head’ anomalies are in a smaller proportion (34%) compared with the tail 
abnormalities (66%). 
 
Table 4.  
Types of anomalies from the Triladyl Bovine extended semen, mouflon I (23.06.2011) 
          
Anomalies Total Decapitated head 
Cytoplasm 
droplet 
Coiled 
tail 
Looped 
tail 
Double 
head Bent tail 
Narrow 
head 
Pear-
shaped 
head 
50 11 6 7 17 1 3 1 4 Total 
anomalies 100% 22.00 12.00 14.00 34.00 2.00 6.00 2.00 8.00 
23 4 4 4 7 1 0 0 3 
 Slide I 
100% 17.39 17.39 17.39 30.43 4.35 0.00 0.00 13.04 
27 7 2 3 10 0 3 1 1 Slide II 
100% 25.93 7.41 11.11 37.04 0.00 11.11 3.70 3.70 
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Chart 2. Share types of sperm abnormalities from Mouflon I semen extended with Triladyl 
Bovine (23.06.2011) 
 
In the raw semen obtained from Mouflon II, the proportion of anomalies is higher, 
representing one third from the total number of the sperm analyzed. (Chart 3) 
 
 
 
 
 
Chart 3. The share of sperm with anomalies at Mouflon II AndroMed(23.06.2011) 
 
 
The high proportion of anomalies is found in the tail (more than 90%), the anomalies found 
on the sperm head being just 9.1%(Table 5, Chart 4) 
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Chart  4. Share types of sperm abnormalities from Mouflon II semen (23.06.2011) 
 
After semen’ refrigeration collected from Mouflon I, at the morphological analysis, it has 
been found a progressive increase in the share of anomalies, 24 and 48 hours after 
refrigeration.  
This finding opens new directions of research to elucidate the causes that led to the situation 
reported (Chart 5). 
 
 
Table 5.  
Types of anomalies from the AndroMed extended semen, mouflon II (23.06.2011) 
 
Anomalies  Total Decapitated head 
Cytoplasmatic 
droplet 
Coiled 
 tail 
Looped 
tail 
Double 
 head 
Bent  
tail 
Narrow 
head 
Pear- 
shaped 
head 
Abaxial 
insertion 
66 5 3 12 39 1 5 0 0 1 Total 
anomalies 100% 7.58 4.55 18.18 59.09 1.52 7.58 0.00 0.00 1.52 
41 3 3 6 23 1 5 0 0 0 Slide I 
100% 7.32 7.32 14.63 56.10 2.44 12.20 0.00 0.00 0.00 
25 2 0 6 16 0 0 0 0 1 Slide II 
100% 8.00 0.00 24.00 64.00 0.00 0.00 0.00 0.00 4.00 
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Chart 5. Share of sperm with anomalies from Mouflon I semen extended with Triladyl Bovine 
(23.06.2011, at 24 and 48 hours after refrigeration) 
 
 
 
 
 
Chart 6. Share of sperm with anomalies from Mouflon I at 24 hours after refrigeration 
(23.06.2011) 
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Table 6. 
Types of sperm anomalies from Mouflon I at 48 hours after refrigeration (23.06.2011) 
          
Anomalies  Total Decapitated head 
Coiled  
tail 
Looped  
tail 
Bent 
 tail 
Double  
tail 
Narrow 
 head 
Pear- 
shaped  
head 
Cytoplasmatic 
 droplet 
34 6 11 8 3 1 1 1 3 Total 
anomalies 100% 17.65 32.35 23.53 8.82 2.94 2.94 2.94 8.82 
 
 
 
 
Chart 7. Share of types sperm with anomalies from Mouflon I at 48 hours after refrigeration 
(23.06.2011) 
 
The refrigeration process had effects regarding the sperm’s head dimension. All the 
parameters studied were smaller on the samples refrigerated, compared with the fresh semen, 
in the year 2010, but in the year 2011, this changes are missing in the refrigerated semen 
(Table 7,8,9). Note that the morphometric analysis made in the first 24 hours and 48 hours 
from refrigeration, doesn’t bring enough arguments regarding the changes of the sperm head, 
the process of sperm head’s shrinking (length, width) is possible to be realized in a higher 
amount of time than in 48 hours of exposure to cold. In our case, the morphometric analysis 
was not continued after 48 hours of refrigeration due to the dramatic drop of sperm viability 
and mobility of the sample being tested.  
 
Table 7.  
Morphometric analysis of the sperm head (March 2010) 
 
Semen  Head’s length (µm) ±SD Head’s width (µm) ±SD 
Raw  47,15±4,25 25,32±2,75 
Diluted and refrigerated 45,31±3,48 23,55±2,34 
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Table 8. 
Morphometric analysis of the sperm head (June 2010) 
 
Semen Head’s length (µm) ±SD Head’s width (µm) ±SD 
Mouflon I raw semen 47.15±4.25 25.32±2.75 
Mouflon II raw semen 40.93±4.97 24.30±2.46 
Mouflon I refrigerated 45.31±3.48 23.59±2.34 
 
 
Table 9. 
Morphometric analysis of the sperm head(June 2011) 
 
Semen  Head’s length (µm) ±SD Head’s width (µm) ±SD 
Mouflon I probe1 48.33±3.18 25.66±1.98 
Mouflon I probe2 46.19±3.32 26.28±2.61 
Mouflon I at 24 h 47.28±2.96 26.07±2.35 
Mouflon I at 48 h 47.48±2.86 26.66±2.48 
 
 
CONCLUSIONS 
 
• The AndroMed medium used in this study proved to be not suitable for the 
cryoconservation of the mouflon semen.  It was found that all the sperm died in the 
ejaculate, a fact which raises new problems for the investigation: the incompatibility of 
the AndroMed extender with the mouflon semen, or problems concerning the preparation 
techniques for the medium. 
• In the raw semen obtained from the Mouflon II, the proportion of anomalies is higher, 
representing one third from the total number of the sperm analyzed, the majority being 
found at tail (90%). 
• In mouflon I the morphological analysis reveals that almost a quarter have anomalies, the 
tail anomalies are found more often (66%). 
• The refrigeration process had effects regarding the dimension of the sperm head. All the 
parameters studied were smaller on the samples refrigerated, compared to the fresh semen, 
in the year 2010, but in the year 2011, this changes are absent in the refrigerated semen. 
• Future studies will be made in the breeding season for the comparative evaluation of 
techniques regarding cryoconservation of the mouflon semen. 
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